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AN INVESTIGATION IN THE NASA MSFC 14-INCH
TRISONIC WIND TUNNEL TO DETERMINE THE PRESSURE
DISTRIBUTION OVER THE COMPONENTS OF A 0.004 SCALE
VERSION OF THE ROCKWELL MCR 0074 BASELINE SHUTTLE
ASCENT CONFIGURATION (IA32F)
by
Paul E. Ramsey, NASA/MSFC

ABSTRACT

An aerodynamic investigation was conducted in the MSFC 1l4xl4-inch
Trisonic Wind Tunnel to determine the pressure distribution over the
components «f a .004 scale version of the Rockwell Incernational MCR 0074
baseline Shuttle ascent configuration. Data were obtained for Mach num-
ters from 9.6 to 3.48, angles of attack from -10 to 10 degrees, and angles
of sideslip from -10 vo 10 degrees at zero angle of attack. Also, -4 and
4 degrees sideslip were run for an angle of attack of -5 and 5 degrees.
The baseline geometric parameteres were Orbiter/ET incidence of 0.5 degree,
separation distance at aft tie point 0.14 inch, baseline SPM location
@ = 90°, Xg = 0), and ET ogive nose without retro rocket package. Con-
troi deflecticns were excluded from investigation. Data are presented in
terms of pressure coefficient, Cp, as a function of longitudinal distance,
X/L, at constant circumferential position, ¢, and ¢ at constant X/L. Be-
cause of the large volume of data obtained, only typical plots are in this
report. Volume 1 contains plotted ET pressure data; Volume 2 contains

plotted SRM pressure data; and Volume 3 contains the appendix--the com-

plete set of tabulated source data.
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SYMBOL

Ap

bref

fref
s

Py

Peo

Pr

RN/y

Sref

X/c

X/

PLOT

SYMBOL

BREF

cp
CONF1G

ORBINC

LREF
LS
LT
MACH

PSA

PTA

SREF

X/c

X/L8

NOMENCLATURE

DEFINTTION
base arca, in?
lateral reference length, in.

theoretical chord length, in.

pressure coefficicnt, P2 = P
configuration code q

orbiter incidence angle reclative to
external tank, positive when tail down,
deg.

longitudinal reference length, in.
length of SRM, in.

length of external tank, in,
freestream Mach number

local pressure measured on the test
model, psi

freestream static pressure, psi
freestream total pressure, psi
dynamic pressure, psi

Reynolds number per unit length;
million/ft

reference area, ln?

temperature, °F

longitudinal displacement along centerlinc
measured from body nose, in.

longitudinal distance from theoretical
wing leading edge ratioed to the
theoretical chord

longitudinal location measured fiom SRM
nose ratioed to length of SRM
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NOMENCLATURE (cont inued)

PLOT
SYMBOL SYMBOL DEFINITION
X/et X/LT longitudinal location measured from
extcernal tank nose ratioed to length
of external tank
Xc.c. XMRP longitudinal moment reference point, in
XS X-SRM longitudinal location of SRM on
external tank, zero for baseline, in
Y lateral displacement from centerline
YC ¢ YMRP lateral moment reference point, in
Z DELTAZ separation distance between external
tank top and orbiter bottom, measured
at the aft tie point, in
Zc G. ZIMRP vertical moment reference point, in
a ALPHA angle of attack, deg.
8 BETA angle of sideslip, deg.
r DIHDRL dihedral angle, deg.
Ga AILRON aileron deflection angle, deg.
e ELEVTR elevator deflection angle, deg.
Sp RUDDER rudder deflection angle, deg.
n spanwise location measured from orbiter
body centerline ratioed to half span
) PH1 circumferential location of pressure
N orifice, deg.
¢g circumferential location of SRM relative
to top of external tank, deg.
ET external tank
SRM or SRB these two terms are used interchangeably

to mean solid rocket booster

o
-




SUBSCRIPTS

ref

NOMUNCLATIRE (Concluded)

DEFLNITION
alleron

hase

center of gravity
elevator

local

orbiter

rudder

solid rocket motor
total conditions
external tank

wing

pressure orifice number, 1, 2, ctc.
free stream conditions

reference conditions




CONFIGURATIONS INVESTICATED

The launch configuration conalated af the double delta wing ovbiter
with one large external hvd.ogen-oxygen tank (ET) and two solld ocket
boosters (SRM) mointed on the ET beneath the orbiter wing (see Figure 1).
Configuration component nomenclature was as follows:

03 (Bjo C5 D7 F4 M3 Wg7 E18 V5 R5) Rockwell MCR 0074 baseline orbiter.

Tg 324-inch diameter baseline exter-

nal tank with ogive nose cone.

s3/2 142-inch diam. solid rocket motor

(one) with 18° nose cone.

Ug Aft orbiter and SR v ..,

structure.

The combinations of components were defined relative to the component

on which the data were cbts ‘ned as follows:

COMPONENTS DESCRIPTION

Orbiter Data

(03)/(T9)/(S3/2)/(S3/2) Orbiter in presence of ET and two
SRM's.
(03)/(Tg) (Us) /(S3/2)/(S3/2) Orbiter in presence of ET, two SRM's

and attach structure.

External Tark Data

(Tg)/(S372)/(S3/2)/(V3) ET in presence of two SRM's and
orbiter.
(Tg) (Us) /(S3/2)/(S3/2)/(03) ET in presence of two SRM's, orbiter,

and attach structure.




COMPONENTS DESCREPTTON

SRB Date
(S4/2)/(03)/(Tg)/(S3/2) SRM in presence of ET, one SRM, and
orbiter.
(S3/2)/(03)/(Tg) (Us) /(S3/2) SRM in presence of ET, one SRM,

orbiter, and attach structure.
Details of the individual components are given in Table III entitled

Model Dimensional Data.

10
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TEST FACILLITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is
an intermittent blowdown tunnel which operates by high pressure air flow-
ing from storage to either vacuum or atmospheric conditions. A Mach
number range from .2 to 5.85 is covered by utilizing two interchangeable
test sections. The transonic section permits testing at Mach 0.20
through 2.50, and the supersonic section permits testing at Mach 2.74
through 5.85. Mach numbers between .2 and .9 are obtained by using a
controllable diffuser. The range from .95 to 1.3 is achieved through
the use of plenum suction and perforated walls. Mach numbers of 1.46,
1.96, and <.50 are produced by interchangeable sets of fixed contour
nozzle blocks. Above Mach 2.50 a set of fixed contour nozzle blocks are
tilted and translated automatically to produce any desired Mach number
in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately
~40°F dew point and 500 psi. The compressor is a three-stage recipro-
cating unit driven by a 1500 hp motor.

The tunnel flow is established and controlled with a servo-actuated
gate valve. The controlled air flows through the valve diffuser into
the stilling chamber and heat exchanger where the air temperature can be
controlled from ambient to approximately 180°F. The air then passes

through the test section which contains the nozzle blocks and test

region.




Downstream of the test section is a hydraulically controlled pitch
sector that provides a total angle of attack range of 20° (4+10°). Sting
offsets are available for obtaining various maximum angles of attack up
to 25°.

The diffuser section has movable floor and ceiling panels which are
the primary means of controlling the subsonic Mach numbers and permit
more .efficient running supersonically. The sector assembly and super-
sonic diffuser telescope into the subsonic diffuser to allow easy access
to the model and test section.

Tunnel flow is exhausted through an acoustically damped tower to
atmosphere or into the vacuum field of 42,000 cubic feet. The vacuum
tanks are evacuated by vacuum pumps driven by a total of 500 hp.

Data are recorded by a solid-state digital data acquisition system.
The digital data are transferred to punched cards during the run to be

reduced later by a computer to proper coefficient form.

12
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MODEL. DESCRIPTION

The model was 0.004 scale and was comprised of three basic geometric
components: (1) the external fuel tank; (2) two solid rocket motors
(SRM's); anl (3) the orbiter configuration. The orbiter and SRM's were
fastened to the external tank, which was sting supported. The orbiter
and SRM's w~ere fixed with respect to the ET in the axial and radial loca-
vion. deyicted in Figure 1. Only the baseline configuration was tested;
ite., orbiter incidence was 0.5°, orbiter/ET separation at the aft point
w;s 0.14 inch, SRB radial location was 90°, and SRM longitudinal position
was 1.732" aft of ET nose. No control surfaces were deflected during
this test.

The orbiter consisted of a stainless steel body obtained from the
Rockwell force model which was fitted with a pressure instrumented
aluminum wing. This wing contained 40 pressure taps, 19 on the top
surface of the left wing, 19 on the-bottom surface of the right wing,
and 2 on the left wing leading edge. The location of each orbiter pres-
sure orifice and the numbering system are presented in Figure 2. The
0.032-inch 0.D., annealed stainless steel pressure tubing was routed out
the base of the model and along the exterior of the ET sting.

The SRM's and ET were constructed of stainless steel and contained
222 orifices (111 each) and 195 orifices, respectively. Stainless steel,
annealed, 0.032-inch O0.D. pressure tubing was routed out the base of the

SKM's on the outside of the ET sting while the ET tubing was routed out

13
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through the sting. Tubing of 0.050" 0.D. was brazed onto the 0.032-inch
0.D. tubing as close to the models as possible and routed down the sector,
through the tunnel floor, and out the side of the tunnel. At this point,
tygon tubing was used to connect the steel tubing to ten 48 port scani-
valve heads.

The pressure tap locations on each model component are shown in
Figures 2-4. The launch vehicle SRM's and external tank were manu-
factured at MSFC (Model #450 Assembly) per MSFC drawings 80M51305,
80M51311, 80M51312, and 80M51313. The orbiter was manufactured at Lock-
heed-Huntsville. The MCR 0074 baseline configuration was defined by
Rockwell International drawings VL70-000089B, VL77-000012,

VL72-000061B, and VL78-000018.
Instrumentation:

The model instrumentation consisted of strain gages located on the
sting for measuring sting deflections and the transducers required for
the 457 pressure measuraments.

The wing pressure taps were numbered chordwise on the top cf the
left wing, starting at the front at the inboard chord location and moving
toward the wing tip. The right wing was numbered similarily except on
the bottom of the wing. This is shown in Figure 2,

Since the ET is symmetrical, only the left side was instrumented

with pressure taps. These were numbered axially from front to back at

each circumferential location, beginning with A and proceeding through K.




The SRM's were numbered similarily except that half of the pressure
instrumentation was located on the left SRM and the remainder on the
right. This setup was required to obtain a distribution completely
around the SRM because of the assymmetrical pressure distributions
; caused by the presence of the ET and the phvsical limitations of getting
all the required tubing in one SRM. Hence, the orifice axial rows are
numbered A through H on the left SRM and then picked up on the right SRM
with I through P as if continued on the left SRM.

Test Procedures:

The ET was supported on an integral straight sting which was mounted
in a 5-degree offset. This offset was rolled to + 90° to obtain polars at
constant -5° or 5° angle of attack. To obtain the pitch polars of +10°, a
short "dogleg" sting was used behind the 5° offset to provide zero sting off-
set. This procedure allowed changing the sting offset easily without dis-
connecting the model pressure tubing. The sting and model setup is shown
in Figure 5.

It should be noted that force data obtained during MSFC TWT 570
(Ref. 4) indicates a substantial ET sting effect on the SRM forces and
moments. Because of this fact, the pressure data on the aft portion of
the SRM's may contain sting interference effects and should, therefore, be
used with caution. Additional force tuvsts are planned to obtain connec-
tion factors which can be used with the integrated pressure data to

eliminate this problem.
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DATA REDUCTION

The pressure data were reduced to nondimensional cocfficient form

using the following equation:
cpx = X" Pn)/q
where X indicates the pressure orifice number.

Model reference dimensions were:

FULL
PARAMETER SCALE
Syefs Reference area 2690 ft.2
Lref» Reference length 1328 in.
(Orbiter body length)
byess Reference span 1328 in.

Moment reference point
(measured from ET nose and
as a reference. Cor-
responds to longitudinal
position of Orbiter nose

on ET ¢ o)
ORBITER
Xmgp (at orbiter nose) 635 in.
YMpp (on ET & Orb. 0
)
Zygp (1.332 inches below 333 in.

Orbiter ¢ on ET -q,_)
ET
Xymrp (2.549 inches aft of ET nose)635 in.
Yyrp (on ET ¢) 0

Zygp (o ET §) 0

16

MODEL
SCALE

6.198 in.2

5.313 in.

5.313 in.

2.549 in.

1.332 in.

2,549 in,

 sumnt
L
it




PARAMETER
SRM

XMRP (0.8017 inch aft SRM
nose)

Yyrp (0.972 inch to right of
left SRM §)

ZW (on ET & SRM Q)

17

FULL
SCALE

635 in.

243 in.

MODEL
SCALE

2.549 in.

0.972 in.
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TABLE 1
TEST ¢ MSFC TWT 567 [DATE SMay 24, 1973
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRE.. JRL Psmumou TEMPERATURE
MACH NUMBER (per foot) (pounds/sq. inch) ] (degrees Fahrenheit)

0.6 5.0 x 106/Ft. 4.4 100

0.9 6.3 x 106/Ft. 7.5 100

1.05 6.6 x 106/Ft. 8.5 100

1.25 6.7 x 108/¥t. 9.5 100

1.46 6.4 x 106/Ft. 9.6 100

1.96 7.1 x 109/Ft. 10.5 100

2.99 4.1 x 108/Ft. 5.3 140

3.48 5.3 x 106/Ft. 5.8 140

BALANCE UTILIZED: None

COEFFICIEN

CAPACITY: ACCURACY: TOELER|ENECET

+ 0.025 @

Cp _— T3 s
e m e
COMMENTS:




UTE-UGD G DUE €Wy~ - *e3jep 131TqI0 ou
TEIUGY ¢ PUB CXNTSN S1aS03-( *§%°€=H PUP §6°7=k I¥ BIEp 1211QIQ UTEJUOD JOU Op 4 Pue ‘g ‘7 ‘IXXZ8y siaseieq
pnoayds
KNS ‘SS fauos KNS °2S ¢3urm 1amoy 133T1QIQ ‘01 <8urm 1addn 1331qIQ ‘0 $X93Is00g KYS ‘0S ‘YU [EUIIIXI ‘o1
¥
-_— — $3ITNTI~IS
g 4o ©
NI T oav Tl W 9weACH mEHUH&NOQ
i\—ql-l-—-d-—-uduqq-a--d--uqquﬂqqquauqqq-a--ﬁdiqd—-dq41‘—1444-d.44ﬁ
SL S -3 i3 SS (54 €Y LE € 174 64 el e é
_ T P E P (R i3 EL ITTtrTie?
—— — t - ———— i — = —— - —
B e wlicizlicaz iLsz|icyz |[1ITez|ivzz|ifl z ; 312 4 _
THIT[TALZ ([ HAZ THSC|IHPTIFEL[1H2Z|IHIC | | 4 ) i
Er IO EREEU AU EIULEY | N Tol2
Gz L [1aaz [a5 2 (1A $2 Qe c1a T2 |1 1T T #-[o
TF3T@c? 1gazigserarziasZ|ig2z|181< ™ 1L |82
» r £ |n||L
i 14424 Tvsziivzziivig |2 AL PoH O €D 2Z/ES &L 2/ [axx28 o
£ ; : ~
z | .
z N PRI RO AU I 1o/
z g a 1 I TEST TSI (LEN T [ITT ! of2&
. &7 070 AL 2 G AL i : ofs
pd BSEUICIGIE] EXNED U IR ' Jlz
SERUNFY IR EOEEAURER I EAY FRULEL 210
REENIEZL EEREMUIEI MEIREFIEE o122
Ty 1INV DS yPIINerig 21171 i J|e-
SR A B«:w.m.ﬂ g pijias’ (19271187 T T TLl9]8
TIT Ty pT|TVETIVZ1 |27 /1 3710 J 7| GO T [0 €0 RS &L /eS| lxx28
TpETLLZ ] A6 PN N S27] 5 72 LT 4 N_ 97d|® Oty ~Dan0D &31411N3C,
I Seimee .wZon3adat 3LYNHEILIV HO ) SHIEWNN HOVA .uom‘ ANAVYA/SHILIANYHY S "THIS +3s vivd
€161 7 SBN . m._,«.oF ANYWNNNS NOILY 10D 33EGWNN NNy 135S ViVad 79 < D4SW : 1531
) I1 218VL
|




21

I ————— e e e — e e——— ey
- g 40 ©
AIN  1Z) HEAE AL HVYAQL SINIIOIZZd0D
“~lql4d~ dddl-l-ll.-.u-ld.-.ldludl-—-lddu—qlﬂqdl-lddlddcdldldnlddnﬂdd‘n-
imt. Sl L9 19 SS &Y €Y LE (34 sz (13 1 49 L 4
1589 1£LS] .Hom,‘whw.w RS = I 3 T4 EF Y 1 110]%
— T 18] THS| 11951 I55| T 3461 155 |1 125| 1 115 i 1ols
m 1oz
1317251 PG 14551385 1326[ 13429 1419 T T{o0]o
) ! o1z
£ PRS| 1A S A5 1585 1S 1525(1 5/ T I L9
m - 175 G U/ ASIERSEEE: T 2B A3 A LS PAUA S0[0 [8-fOSNZfes EL ZfeS|GRz8
z
. THIF THLE THOP|THS OIS [THED|IHZF | THT SRR
= LN A LA L EI LU EREREE B AT
B 1L |15 | (5| 1apo| iassja erlar 7| 104G [P [Sop-F-|50 F€S LIS [ 8|
THASTHLE|THASTHESTHY. 1HSS| 1HZE| IHIS BERERERRIZS
Fi:Ip I Ao LIV e L N R S N S 2 S
T35 IVE Had U3 LG 3G e Tk bl |SolP- ISk dem‘m LI Z/KS [Cexxi8Y
RBos |65 21967 9P 727 | =0 /| 57T o F .ln..M glw NO!LYLrDI4NOS M3141LNIT!
{ STEViNYA INIONZGITNI SLYNSMILIV HO ) SHIEBWNN HOVA -on | NO119371430 ToM1NOD ‘aHds 43S viva
€261 *v2 &R 31vq| AYVWANS NOILY 110D 338WNN NNY/L3S viva 79< )SH : 153t

(ponutiuo)) II 19Vl

iy s




“
-

[ —— —e——e ——— — 3 .1a 3105
g a0 ®
LIn o omen vir sw It SINAIO144300
11‘_11444—-dAiq—ﬂdd\dq—id-qmuqdq----—-:-dd‘-q--cqlld-qduqqnunudiuud-dm
| =5 9 33 73 33 T3 L€ sT 6t €1 Z Inm
q ;
- e —$ - _—
R N e
SN s - e — - e p— e — 4 — -
- cLT —_ 7 — —_——
e e e st b
4 L ]
£ -
< o4 e - 4 |-
z
z — |L1 —— L.l\i —
3
T
IR & DA, U I X A K { 9|7
T TrugHZ M AIINNST THoT HETIH2 A 9] v|o
- - 7 eI 4TINS ASE 55| I € 5| 1325 |1 ". 710
T I K Je) a2 al 1 1T_1_lrlo
CLLLJE]L 52 igE9 18 ZAA S R FOSHES I S [L B
%0 52 LW ST 0] 5O umr 2]01d]® NGILYMNDIANOD 341830l
( 3aviavs LNIANIAIANI TLYNEI LTIV HO ) SHIAWNN HOVI -on | NOILD31430 TOMANOD | " AHIS 13s viva
€61 92 oW 3190 AYYWNNS NOILY 110D 33BWAN NNY/L3S Vivd 79S OISW : 1534}

(papnrouo)) II JTAVL

22




T

i ke

TABLF. 111

MODE!. DIMENSTONAL DATA

MmiGtL COMPONENT:  DODY -  B10 Body

C.HERAL DESCRIPTION: _pusglage. 2A Configuration, Lightweight Orbiter,

Par Rockwell Lines YL270-000C"9 "B

Scale Model = 0.004

V1L.70-000089 “'B"

DRAAING HUMLER: _ v1.20-000092, 93, 94 "A"
QlMENS!ONS:
Length im.

Max. Width in. @ X, = 1528.3)
Max. Depth in. @ Xo = 1480.52)
Fineness Ratio

Area r:z

Max. Cross-Sectional
Planform
Wetted

21

1328.3 5.313
265.0 1.060
248.0 0.992
5.012 5,012
456.4 1.826




TABLE II1 (Continued)

NODEL COMPONENT:  BODY - canopy = C3

GENERAL DESCRIPTION: 24 configuration Per. Lines

VL70-000092

Scale Model = 0,004

DRAWING MUMBER:  VL70-000092

DIMENSIONS :

Length <(STA Fwd Bulkhead)
Max. Width (T. E, Bulkhead)
Max. Depth (WP z = 421.922 to 7 = 500)
Fineness Ratio
Area
Max. Cross-Sectional
Planform
Wetted -

Base

FULL SCALE

——a2.0
260,90

MODEL SCALE

1,564

2,240

© e i Taim e

|
|
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TABLE 11T (Continued)

MULEL COMPONENT: B0DY - Manipulator Housing D-7

CLNERAL DESCRIPTION: _2A Configuration Per Rockwell Lines

VL70-000092

_Scale Model = 0.004

ORAMING NUMBER:  VL?70-000093

DIMENSIONS : FULL SCALE
Length 1n. ‘ 881,00 _
Max. Width 4p. 51,00
Max. Depth {n. 23.00

MODEL SCALE

3.524

0,204
_0.092

Fineness Ratio

Area

Max. Cross-Sectional

Planform -

Wetted -

Base

Fuselage BP = 0.00
WP = 500,00 INPS
X.426.0 to 1307.0 INFS
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TABLE III (continued)

MODEL COMPONENT: BODY - P4 Body Flap

GCNERAL DESCRIPTION: 2A Configuration Per Rockwell Lines VL70-00009%A

Scale Model = 0.004

ORAWING NUMBER: v170-0000944

DIMENSIONS :

Length

Max. Width

Max. Depth

Fineness Ratio

Area pe2
Max. Cross-Sectional
Planform
Wetted .

Base rcz

CALE MODEL SCALE
84,70 0.339
265,00  _1,060
142,64 0,571
8.65 _0.0006

e 24
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: d TABLE III (Continued)
. MUGEL COMPONENT:  BGDY - - :
} GENERAL DESCRIPTION: ht Configuration Per Rockwell Lines
—V1L20-0000944A
Scale Model = 0.004
DRAWING KUMBER: vL70-000094A
DIMENSIONS : FULL SCALE MODEL SCALE
Length ' 346.0 1.384
Max. Width x, = 1450.0 _108.0 ~0.432
Max. Depth X, « 1500.0 113.0 0.452
Fineness Ratio
7 Area
1 Max. Cross-Secti-nal
Planform
Wetted .
Base
y ¢ oF M3 POD

WP = 463.9 INFS : WP 400 + 63,9 = 463.9
1 BP = 80.0 INFS

Length 1214.0 to 1560.0 = 346.0 INFS f

s
o e~
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TABLE III (Continued)
[A]7 18 CCro0NTIT | NINC-NAZ Meos-lishtweight Orbiter

CEieRAL DESCRIPTION: _Orbiter Configuration Per Lines
Note: zniheau lngie {8 defined at thé 10
at she 15.3 b

e emcnt‘une projecte

:er SUTIac €
into a plane per-

e ¥1i20:000093

¢

___Scale Model = 0,004

’d . .
LT N0,

gerensSiCls:
R ——

TOT/L_DATA 2
==irea (ineo,) Ft
Planform
Span (Treo In.
Aspect Ratio
Rate of Taper
Taper Ratio .
Dihedral Angle, degrees
Incidence Angle, degrees.
Aerodyramic Twist, cegrees
Sweep Back Anzles, degrees
Leacing Ecge
Treiling tdge
0.25 Elemant Line
Chords:
Reot (Theo) 3.72.0.0.
Tip, (Theo) B.P,
MAC
Fus, Sta., of .25 NAC v
H.P. Of 025 M
B8.L. of .25 MAC
EXPOSED DATA 2
Arca (ineo) Ft
Span, (Tneo) In, BP108
Aspect Ratio
Taper Ratio :
Crords ’
Root BP108
Tip 1.00 b

MAC
Fus. Sta, of .25 MAC
H.P. Of .25 MAC
B.le of .25 MAC
Atrfoil Section (Rockwell Y3 NASA)

R0t b XXXX=64
0 ® 0.42
Tip ;2 5
- "
7 l.m

Data fo[ (l% of (2) Sides
et eading Edge €
?lanfogm hrea uf;tz

Leading £dge Intersects Fus M, L. @ Sta
Leading Edge Intarsects Wing Sta

ORIGINAL PAGE *
OF POOR ¢)[L§];pr€?

04G. NO._¥L70 -000093

FULL-SCALE MODEL SCALE
/
BRI
~2590,00 -0:043 _
93668 —n 4T

—Bsl88 e —2s263

10177 1,177

—s200 3,500

—s3:000 3,000

3,000 —3:000

25,000 43,000

—d0.28 —=10.24

—32.209 . ——2,209

582,24 -

<J132.85 0.551

014,81 :

. =1136.89 4,438
299,20 1,197
182,13 0.728
1252.29 0,028
220,68 2,882
2.058 2,058
;2451 2451
S62_.40 : 2,250

-132.88 . U 151 SR

393,03 1,572

M ———Aﬁm——-

. 300530 P B 1+ ) -

— .10
.12 12
560,0 2.2&0
1035.0 4.14




TABLE III (Continued)

MODEL COMPONENT: pRlevon E-18 |

GENERAL DESCRIPTION: 2A configuration Per W87
' Roskvell Linss ﬂzd-oooga ' '

___Data for (1) of (2) Sides

____Scale Model = 0.004

DRAWING NUMBER: =000

DIMENSIONS : THEORETICAL ACTUAL MEASURED
' FULLSCALE MODELSCALE MODEL SCALE
Area FT? 205.52 0,003
span (equivalent) in. 353,34 1413
Inb'd equivalent chord 114.78 0, 459
Outb'd equivalent chord 5500 0,220

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord ,208 _.208

At Outb'd equiv. chord .400 ,400
Sweep Back Angles, degrees

Leading Edge 0,00 0.00

Tatling Edge —=10.24 : «10.24

Hingeline 0,00 0,00
Area Moment 1548.02 0,0001

(Normal to hinge line) e
Produce of Area Moment
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TABLE II1 (Continued)

M0CL COPONENT s VERTICAL - y5 (Light We. Orbiter Configuration)

GEIERAL DESCRIPTION: __( Vertical Tail, Double Wedge

Airfoil with Rounded Leadtg zd;e .

Scale Model = 0,004

DRAVING NiUMIER: ¥1.20-000095
DIFENRSICHS . ¥ . FULL-SCALE
JOTAL DATA
Area (Theo) Fel | 413,25
Pzgnfo;m B

Span (Theo) 1In _ . B 315,22
Aspect Ratio . 1,675
Rate 01 Tuger . : 0,507
Taper Ratio ' 404

Sweep Back Angles, degrees
Leading Edce . 45,000
Trailing Edge 26,249
0.25 Element Line 41,130
Ouorgz: (Theo) P
ot (Theo) | 268,50
"l;:\% (Theo) WP 108,47
Fus. Sta, of .25 MAC 1463,50
W, P, of .25 MAC - 525,522

~ B. L. of .25 MAC
Airfoil Section

Leading Wedge Angle Cag : 10,000

Trailing Wadge Angle Cleg 14.920

Leading Edce Radius ~<i-. 2,00
Void Area~=¢2 13,12
Blanketed Area~rt2 2,67

39
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TABLE I1I (Continued)

MODEL COMPONENT: _gS-Ruddec

GENERAL DESCRIPTION: 2A Configuration Per Rockwell Lines VL.70-000095

—Scale Model = 0,004

DRAWING NUMBER: VL70-000095

DIMENSIONS : THEORETICAL _ ACTUAL MEASURED
© FULL SCALE MODEL SCALE MODEL SCALE
Area FT ' ~ 106.38 0.0017
Span (equivalent) in. —a01.0 0.804
Inb'd equivalent chord _91.585 0,366
Outd'd equivalent chord -S0.811 0,203

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0,400 0.400
At Outb'd equiv. chord 0,400 _0,400
Sweep Back Angles, degrees
Leading Edge —24.83 34,83
Tatling Edge 26,25 __26.23 |
Hingeline 34,83 34,83
Area Moment _526,13 0, 00003

(Nozwal to hinge line) FT

Produce to aera and mean chord
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TABLE III (Continued)

MODEL COMPONENT:  BODY - External Tank T9

GLNERAL DESCRIPTION: 2A Configurarion Per Rockwell Lines VL78-000018 and

mzz.gmgn; Body of Reayolution, Without Retro Package

__Scale Model = ,004

DRA4ING NUMBER: VL78-000018
DIMENSIONS:

Length,in.
Max. Width (pia), tn.
Max. Depth
Fineness Ratio L/D
Area, rcz
Max. Cross-Sectional
Planform
Wetted -

Base
Rer.
7S (Orbiter) = 0.00 = TANK Station 751 INFS
VP (ET) = 400 - 344,413 = 55.587 INFS
3P (Orbiter) = 0.00 = 0.00 ET

~JULL SCALE  MODFL SCALE
1989.00 7.5
324,00 1.206__
—B8.13889 6.138+9
£722.58 Q.00n
A — A ——
— et +

P




TABLE I11 (Continued)

MODEL COMPONENT:

BODY - S3 Booster Solid Rocket Motor

GENERAL DESCRIPTION: 2A Configuration Per Rockwell Lines VL?77-000012 and

—YL12-0000618

Body of.Revolution, Data for (1) of (2) Sides

Scale Model = , 004

DRAING NUMBER: v1,77-000012
Nata for (1) of (2) Sides
DIMENSIONS :

Length, in. (including toszle)
Max. Width(Dia) in. BSRM Tank
Max. Depth (Dia) AFT Skirt
Fineness Ratio
Area, Fe?
Max. Cross-Sectional
Planform
Wetted

REF.

PS (Orbiter) = 0,00 = 751 in, ET = 202.0 BSRM

FULYL SCALE MODEL_&Ca!.
1758.00 7,032
—d42.00 0,563

259,00 1.036
6.787 6.787
90,0058 _

11F

WP (BSRM) = WP 400 (Orbiter) - 344,413 = 55.587 INFS

BP (Orbiter) = 0.00 = 243.0 BSRM

T ———— reta—
———— . &
T ————— ——




. TABLE 1II (Continued)

MoOEL COMPONENT:  BODY - Afe Orbiter £ad SRB Attach Structure-Ucg

cemcRAL DESCRIPTION: _2A Copfiguration Per Rockwell Lines

vL72-0000618 and V!.'lB-OOOOlB

_Scale Model = 004

PRAVING HUVBER: -~

NENSIONS '
ol ) !ﬂ!& SCALE MODEL SCALL
Orbiter Attach Station ' 1307 in. 5,228 in.
ET Acttach Station 2508 in. £.212 in
SRB Attach Station , ‘ 1509 ip. 6.036 in
Area v
Approx. Max. Frontal Area ' ) 109 Fr2 45_13.1_
Planform -
Wetted .
Base ‘
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APPENDI X

TABULATED SOURCE DATA

Tabniations of plotted data are available
on request {rom Pata Management Services.
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